In the rat model of heterotopic auxiliary liver transplantation (HALTx), the opinion varies 
handicapped. To avoid atrophy of the transplanted organ, in this study, two different handicaps were evaluated and their effects on post-operative animal survival and liver biology are described. With a sole portacaval shunt (group 1) all rats survived longer than 3 months. An additional handicap of the liver with either a 68% partial hepatectomy (68% PH) (group 2), or both a 68% PH and a common bile duct ligation (CBDL) (group 3) led to a 100% mortality within 2 days after surgery. When an auxiliary liver was transplanted to the rats handicapped with a 68% PH (group 4), serum Bilirubin and ALAT values were significantly lower than those handicapped with both a 68% PH and a CBDL (group 5) . Autopsy and histology of the long-term survivors revealed the atrophy of the engrafted livers and the regeneration of the native livers in group 4 , whereas it showed the opposite in group 5. Thus the various manipulations of the native liver do influence differently the post-transplant animal survival,
INTRODUCTION
In recent years, more and more reports from different organ-transplantation centers have been published with encouraging results, using heterotopic auxiliary liver transplantation (HALTx) to treat patients with end-stage liver diseases especially fulminant and subfulminant hepatic failure [1] [2] [3] . This has raised a new interest to study the potential problems of this operative procedure with animal models [4, 5] . HALTx in the rat has long been used for experimental research, since it was first described by Lee and Edgington in 1966 [6] . The investigators have used this model to study amongst others, liver regeneration, hepatotrophic factors, allogenic microchimerism and graft rejection [5, 7, 8] . Several technique modifications of this model have been introduced [9] [10] [11] [12] . Although the observation of graft atrophy and the concept of "inter-liver competition" in HALTx were reported in the early 60's [13] [14] [15] , opinion still varies on whether in this rat model the native liver of the recipient should be handicapped and in this case which approach should be used. Some authors handicapped the native liver either with a 68% partial hepatectomy (68% PH) [7, 10] or a 68% PH plus a common bile duct ligation (CBDL) [9, 11] . Others, on the contrary, left the native liver intact [5, 8, 12] .
Up to date, there has been no report about how these different manipulations of the native liver do influence the post-HALTx animal survival and serum biochemical values. This was investigated in the present study.
MATERIALS AND METHODS
Experimental Design (Table) To evaluate the effects of different handicaps on the native liver, three experimental groups were studied, in which the livers were put in functionally similar situations as the native livers in the HALTx model: group 1 (n 10), an end-toside portacaval shunt (PCS) ( 
Post-operative Care
All rats were given 10mg Na Cefazolin intramuscularly after the operation and this was repeated daily for three days. No immunosuppressive agent was administered to the rats. During the following twenty-four hours, rats were allowed to drink 5% glucose, after which the pre-operative diet of food pellets and water was resumed.
Follow-up
Body Weight was recorded daily and survival time was determined.
For the biochemical analysis, a blood sample of 0.4-0.5 ml was collected from the tail vein. Serum total bilirubin (TBil) and alanine aminotransferase (ALAT) were determined pre-operatively, on post-operative day 3, weekly for one month and monthly for 3 months.
An autopsy was performed whenever a rat died to identify possible complications. The livers were removed at sacrifice and fixed with 10% formalin. Four micron sections were stained with hematoxylin and eosin (HE) or trichrome. Liver samples were studied by light microscopy.
Statistical Analysis
The data were expressed as the mean 4- standard deviation (SD). The Student's t-test was used for the data analysis. P values equal to or less than 0.05 were considered statistically significant.
RESULTS

Body Weight and Animal Survival
The body weight of all rats declined 24 hours after the operation with average 10 (Fig. lb) . The high TBil peak of group 5 on day 28 was this time due to the two rats that developed secondary biliary cirrhosis of the engrafted livers found later at autopsy.
As showed in Figure 2a , significant differences of mean serum ALAT between the two groups were found on day 3 
Autopsy and Histology
At the end of three months observation period, all the engrafted livers of the 10 survivors in group 4 showed atrophy at sacrifice while their native livers showed normal appearance (Fig. 3a) . The general architecture of those engrafted livers was altered by fibrosis and ductular metaplasia. Only a few groups of hepatocytes were present (Fig. 4a) .
On the contrary, in group 5, the engrafted livers of all but 2 long term survivors appeared normal macroscopically whereas their native livers showed clear atrophy (Fig. 3b) . The general architecture of those engrafted livers was well preserved without major histological alterations (Fig. 4b) It has been found that long-standing bile duct obstruction of the native liver impairs the function of reticuloendothelial system which might lead to serious post-operative complications [20, 21] . The rats handicapped with CBDL (group 5) had indeed a higher incidence of infection and more pronounced post-operative weight-loss. Cholestasis induced by CBDL also inhibits the metabolic functions of liver cells including mitochondrial function. As consequence, regeneration, capacity of this organ is compromised [22, 23] 
